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Cyjii>4>onpoii3BOAHbie l,8-Ha<J)TOHjieH-l \2'-6eH3HMH.aa30Jia, jiHOTponHasi 

yKHAKOKpHCTajIJIHHeCKafl CHCTdMa H aHH30TpOT1Hafl nJIdlKa Ha HX OCHOBe 

HacTo^mee H3o6peTeHHe othochtca k opraHHHecKOH xhmhh, b h3cthocth k cnHTe3y 
cyjib(J)onpoH3BOjHbix reTepouHKjiHHecKHx coeflHHeHHH, h k nojiyneHHio onTnnecKH 

aHH3OTp0nHblX nOKpblTHH Ha HX OCHOBC 

PajBHTHe coBpe.MeHHOH TexHHKH Tpe6yeT co3aaHHa hobwx MarepHanoB h nojiyneHHJi 

Ha HX OCHOBe OnTHHCCKHX 3JieMeHTOB C 3aflaHHbIMH CBOHCTB3MH. B HaCTHOCTH, B 
KOHCTpyKUHaX COBpeMeHHblX aHCn.ieeB Heo6xO/IHMbIM SJieiVieHTOM flBJlSeTCS OnTHHeCKH 

aHH30TponHaii ruieHKa. o6jiaaaiouiaH onraMajibHbiMH juia KOHKpeTHoro ycrpoHCTBa 

OnTHHeCKHMH XapaKTepHCTHKaMH. 

H3BecTHbi pa3JHiHHbie nojiiiMepHbie MaTepnanbi, KOTopbie Hcnojib3VK)TCH ann 
nojiyneHHji onTHwecKH aHH30TponHbix njieHOK. njieHKH Ha hx ochobc npHo6peTaioT 

OnTHHeCKVK) aHIOOTpOHHK) 3a CHeT OflHOOCHOrO paCTH)KeHHfl H OKpaiUHBaHHS? 
OpraHHHeCKHMH KpaCHTejIHMH HJIH HOflOM. B OCHOBHOM, B K3HeCTBe nOJIHMepa HCnOJIb3yK)T 

nojiHBHHHiiOBwfi cnHpT [B. Bahadur, Editor, "Liquid Crystals - Application and Uses", 
Vol.1, World Scientific, Singapore, New York, July (1990), p.101]. HnsKa* TepMOCTOHKOCTb 
yKa3aHHbrx njieHOK Ha ochobc nojiHBHHHjioBoro cnupTa orpaHHHHBaeT hx Hcno;ib30BaHHe h 
ZtejiaeT Heo6xoaHMOH pa3pa6oTKy npHHUHnwajibHO hhmx mcto/iob d)opMHpoBaHHs 
aHH30TponHbix nneHOK c yjiyHmeHHbrMH xapaKTepHCTHKaMH. 

HoBbiM K.iaccoM MaTepHanoB, Hcnojib3yeMbix ana nojiyneHHa onTHnecKH 
aHH30TponHbix nneHOK c bmcokhmh ohthhcckhmh h 3KcnnyaTaiiHOHHbiMH 
xapaKTepHCTHKaMH, jmjunoTca opraHHnecKHe ziHxpoHHHbie KpacHTenn. FbieHKy Ha ochobc 
yKa3aHHbix MaTepnanoB (jx>pMHpyioT nyreM HaHeceHHH JKHflKOKpHCTanjiHHecKoro Bozmoro 
pacTBopa KpacHTe.™ H a noBepxHocTb noflJio>KKH c nocjieayioutHM HcnapeHHeM bo^m. #ns 
npn.aaHHfl nojiyHae.vioH n.aeHKe aHH30TponHbix cbohctb jih6o npe^BapHTejibHO MexaHHHecKH 
opueHTHpyioT noBepxHocTb ikwuiohckh [US 2553961], jih6o npHKJiaabraaiOT BHeumee 
MexaHHHecKoe, 3/ieKTpOMarHHTHoe. hjih apyroe opneHTHpyiomee B03fleHCTBHe k 
HaHocHMOMy Ha noAJiottKy MSTepnany, HaxojwmeMycs b >KHflKOKpHCTajuiHHecKOM 
coctoahhh [WO 94/28073]. /; 

)KHi!KOKpHCTajIJlHHeCKHe CBOHCTB3 paCTBOpOB KpaCHTejiefl H3BeCTHbI yace fl3BHQ, 

OflHaKo hx HHTeHCHBHoe H3yHeHHe Hananocb TOJibKo b nocjicomie row. 3to o6ycjiOBJieHO 

TCM, MTO HeKOTOpbie KpaCHTejIH 06pa3yK)T OCo6bIH THn HHOTponHOH 

>KHaKOK P HCTajlJlHHeCKOH CHCTeMbI, T3K Ha3bIB3eMOH XpOMOHHHeCKOH. ErO OC06eHHOCTb - 
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ynaKOBKa MOJieKyji KpacHTejiH b kojiohkh, tok Ha3biBaeMbie HaaMOJieicyjiapHbie KOMiuieKCbi. 

KOTOpbie H flBJIJJIOTCH CTpVKTypHWMH 3JieMCHTaMH Me30(j)a3bl. BblCOKafl ynopaaoHeHHOCTb 

MOJieKyji KpacHTejiefi b KOJiOHKax naer B03MO>KHOCTb Hcnojib30BaTb 3th Me30(J)a3bi jum 

nOJiyneHHH OpH eHTHpO BaH H blX CHJIbHO flHXpOHHHblX njieHOK. 

B pa6oTe [J. Lydon. Chromonics, in: Handbook of Liquid Crystals, v. 2B ; Wiley VCH. 
Weinheim, 981 - 1007 (1998)] paccMOTpeHbi MoneKynapHbie CTpyxTypw, 4>a30Bbie 
anarpaMMbi h MexaHH3Mbi arperauHH MOJieKyji b xpoMOHHnecKHx CHCTeMax, BKjnonaioiuHX 
opraHH necKHe KpacHTejiH. Oco6eHHocTbio MOJieKyji KpacHTeneH, o6pa3yromHx 
xpoMOHHHecKHe Me30(J)a3bi, HBJi«eTCH HajiHHHe rpynn, npnziaiouiHx KpacHTejwM 
pacTBopHMocTb b Bone h pacnojioaceHHbix no nepH^epnn MOJieKyjiw. Ochobhoh 
CTpyKTypHofi eauHHuen Bcex xpoMOHHnecKHX Me30(|)a3 aBjiaeTca MoneicynapHafl CTonKa. 
XpoMOHHHecKHe Me30(jDa3bi opraHHHecKHx KpacHrejien xapaKTepH3yioTCH cneun^HHecKOH 
CTpyKTypon, (j)a30BOH aiiarpaMMofi. onTHnecKHMH CBOHCTBaMH h cnocoOHOCTbio k 

paCTBOpeHHK). 

Ha ocHOBe iwxpoHHHbix KpacHTejien, o6pa3yK>mnx JinoTponHbie 

JKHflKOKpHCTajlJTHHeCKHe CHCTeMbI, MOryT 6bITb C(J)OpMHpOBaHbI aHH30TponHbie nJieHKH, 

o6jia,aaK>mHe bhcokoh CTenenbio onTHnecKOH aHH30Tpon hh . Tarae njieHKH npoaBjiaioT 
CBoncTBa nojiHpH3aTopoB E- Tnna, o6ycjiOBJieHHbie norjiomeHHe.M cBeTa 
cynpaMojieKyjiapHbiMH KOMnjiexcaMH, h CBoncTBa peTap^epoB, to ecTb 
4)a303aflep»:HBaiomHx njieHOK, b Tex o6jiacTsx cneiopa, r^e oTcyrcTByeT noniomeHHe. 
<Da303aaep»nBaK)uxHe cbohctb3 njieHOK o6ycjiOBJieHbi nx flByjiynenpejiOMJieHHeM, to ecTb 
pa3JiHHHbiMH K034>4>HUHeHTaMH npejiOMJieHHH b HanpaBjieHHH HaHeceHHfl 
acH^KOKpHCTanjiHHecKoro pacTBopa h nepneH^HKyjiapHOM eMy HanpaBjieHHH. Ecjih ami 

(J)OpMHpOBaHHfl OJieHOK HCHOJIbSyiOTCJI BblCOKOnpOHHbie KpaCHTeJIH, njieHKH 

xapaKTepH3yK)Tca Taicace bmcokoh TepMo- h CBeTOCTOHKOCTbio. 

YKa3aHHbie cbohctb3 o6ycjiaBJWBaK>T noBbiineHHbiH HHTepec k jiHOTponHbiM 

5KHflKOK P HCTaJlJIHHeCKHM CHCTeM3M. BefleTC* P a3 P a60TKa K3K HOBblX MeTOflOB 

4>opMHpoBaHHa njieHOK Ha ocHOBe KpacHTejiefi nyreM ycoBepmeHCTBOBaHH* ycjioBHH 
HaHeceHHa, TaK h pa3pa6oTKa hobwx cocTaBOB jinoTponHbix >kh^khx KpncTajinoB (JDKK). 
n P n P a3 P a6oTKe hobmx cocTaBOB JDKK w* noJiyHeHH* njieHOK b H3BecTHbie yme 
KpacHTejiH MoryT 6biTb BBeaeHbi MO/m^HUHpyiomHe, CTa6njiH3HpyiomHe, noBepxHOCTHO- 
aKTHBHbie h apyrne ao6a B KH, hto oGecnenHBaeT yjiyniueHHe xapaicrepHCTHK njieHOK [RU 
2047643, WO 99/31535]. 
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B HacTo«mee BpeMa bo3pocjih Tpe6oBaHHa k nojiyneHHK) cejieKTHBHwx b pajJiHHHbix 

06jiaCTHX flJIHH BOJ1H OnTHHeCKH aHH30TpOnHMX njieHOK. HyWHbl nJieHKH C pa3JIHHHbIM 

nojioweHHeM MaKCHMy.\ia nomomeHHfl b nmpoKOM cneicrpajibHOM ,HHana30He ot HK ho YO, 
hto aejiaeT Heo6xoaHMbiM paciunpeHHe accopTHMeHTa coeflHHeHHH, cnocoGHbix 
o6pa30BbiBaTb .iHOTpormyio mutKOKpHCTanjiHHecKyio (J)a3y h njieHKH c Tpe6yeMbiMH 

CBOHCTBa.MH. 

B nocjie^Hee BpeMfl Gojibmoe BHHMaHHe yuejiaeTca MaTepnajiaM una nojryneHHH 
^By^yHenpejiOMJi^HoinHX njieHOK (peTapaepoB), KOTopue Haxozurr npHMeHeHHe b »h^ko- 
KpHCTajiHHecKHX iwcn.ieflx h TejieKOMMyHHKauHsx (P. Yeh : Optical Waves in Layered 
Media. New York: John Wiley &Sons, Inc, 1998; P. Yeh, and C. Gu, Optics in Liquid Crystal 
Displays. New York: John Wiley &Sons, Inc., 1999). 06 H apy>KeHO, hto yjibTpaTOHKne 
ZtByjiywenpcnoMJiaioinHe . nueHKH Moryr 6bm> nojiyneHbi no h3bccthoh TexHOJiorHH 

(pOpMHpOBaHHH OnTHHeCKH aHH30TponHbIX njieHOK H3 >KHJ3KOKpHCTaJUlHHeCKHX CHCTeM 

opraHHHecKHx KpacHTe.nen. TaK, b pa6oTe [Lazarev, P. and Paukshto, M. 5 'Thin Crystal Film 
Retarders" (2000). Proceeding of the 7 th International Display Workshops, Materials and 
Components, Kobe, Japan, November 29 - December 1, 1159-1160] nojiyneHbi tohkhc 
KpncTanjiHHecKHe onTHnecKH aHH30TponHbie njieHKH Ha ocHOBe xwcyjib<i>OKHCjioT KpacHoro 
KpacHTejia Vat Red 14, npcztCTaBJiaiomero co6ofi CMecb hhc- h TpaHC-H30isiepoB 
^H6eH3HMHaa30Jia Ha<j)TajiHHTeTpaKap6oHOBoii khcjioth aiejiyioinHx crpyKTypHbix (popMyji: 



HcnojibsyeMaa TexHOJioraa no3BOJi»eT KOHTpojiHpoBaTb HanpaBJieHne 
KpHCTajiJiorpacjjHMecKOH och njieHKH b npouecce HaHeceHHa h K P HCTajuiH3auHH H a 
nofljioacKe. njieHKH 6buiH nojiyneHbi H a CTeioiHHHbix njiacraHax pa3MepoM 5x7,5 cm., 6buiH 

OflHOpO/tHbl no COCTaBy H HMeJIH BblCOKHH KpHCTaJIJIHHeCKHH nopflflOK C flHXpOHHHbIM 




TpaHc- 



UHC-H30Mep 



H30Mep 



OTHouieHHeM Kd - 28. YKa3aHHt>ie ruieHKH mohcho ncnojib30BaTb h KaK nojiapH3aTopbi, h KaK 
peTap^epbi. 

OpHeHTHpOBaHHbie ruieHKH KpacHoro KpacHTejia HMeioT BbicoKyio CTeneHb 
aHH30TponHH (Onr.l), KOTopan xapaKTepM3yeTc^ 6oJibuiOH pa3HocTbK> Koa^^HUHeHTOB 
npenoMjreHHH An = n c - n e = 0,6-0,8 npH X = 550-700 hm. O^HaKO hx npHMeHeHHe 
orpaHHHCHo, nocKOJibKy njieHKH MoryT pa6oTaTb KaK peTapsepw TOJibKo b 3ejieHofi o6jiac™ 
cneKTpa, to ecTb TaM, rue KpacHTejib He norjiomaeT cBeT. 

rioiryMeHbi TaKace npo3panHbie b bhahmom ,aHana30He HByjiynenpejioMJunoiiiHe TOHKHe 
njieHKH Ha ocHOBe xpoMorjiHKaTa HaTpHH (DSCG) CTpyKTypHOH (J)opMyjibi: 




CTeneHb aHH30TponHH opneHTHpoBaHHOH njieHKH, nojiyneHHOH H3 3toto 
coe/iHHeHHH 5 He TaK BejiHKa - pa3HHua b K03<jxJ)HUHeHTax npejiOMjieHH* cocTaBJiaeT 0,1-0.13. 
OziHaKo TOJimHHa njieHOK Ha ocHOBe xpoMorjiHKaTa MoaceT BapbHpoBaTbca b ujhpokhx 
npeziejiax, hto no3BOJiaeT nojiynaTb Heo6xo£HMbiH 4>a303aziep>KHBai0LUHH a^x^eKT £a>Ke npn 
HeBbicoKofi CTeneHH aHH30TponHH. [Lazarev, P. and Paukshto, M. 5 "Thin Crystal Film 
Retarders" (2000). Proceeding of the 7th International Display Workshops, Materials and 
Components, Kobe, Japan, November 29 - December 1, 1159-1160]. Ochobhmm 
He^ocTaTKOM 3thx njieHOK flBJiaeTCH hx HecTa6HJibHocTb bo BpeivieHH, npoaBJiaiomaacfl b 
nocTeneHHOH nepeKpHCTajuiH3auHH h yMeHbuieHHH CTeneHH aHH30TponHH . 

H3BeCTHbI pa3JIHMHbie COCTaBbI Ha OCHOBe BO/lOpaCTBOpHMblX opraHHnecKHx 

KpacHTejien jinx 4>opMHpoBaHH^ aHH30TonHbix njieHOK no onncaHHOH Bbime TexHOJiorHH 
[WO 94/28073, WO 99/31535], ho ochobhum He^ocTaTKOM 3thx lviaTepHajroB flBJiaeTca 
CHjibHoe norjiomeHHe cBeTa b bh^hmoh o6jiacra cneKTpa. 3to, 6e3ycjiOBHO, orpaHHHHBaeT 
hx npHMeHeHHe zma co3£aHHfl npo3panHbix ziByjiyHenpejiOMjiaromHx njieHOK. 

TeXHHHeCKHM pe3yjlbTaTOM H306peTeHH5I aBJlfleTCfl C03ZiaHHe pHJOJSL HOBblX XHMHHeCKHX 

BemecTB - cyjib(l)onpoH3BOziHbix 1 ,8-Ha(J)TOHjieH-l \2'-6eH3HMHAa30Jia, cnoco6Hbix k 
o6pa30BaHHK) CTa6njibHOH JDKK, h nojiyneHHe Ha hx ochobc aHH30TponHbix, no KpafiHen 

Mepe, HaCTHHHO KpHCTaJlJIHHeCKHX njieHOK. 

3a^aHeH HacToamero H3o6peTeHHa aBJiaeTca pacuinpeHHe accopTHMeHTa coe^HHeHHH, 
He norjiomaiomHx hjih cjia6o nonioiuaioiuHx b bh^hmoh o6;iacTH cneKTpa h ciioco6hi>ix k 
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06pa3OBaHHlO CTa6HJlbHOH JIHOTpOnHOH KHflKOKpHCTajIJlHHeCKOH (j>a3bl C nOBbimeHHOH 

ycTOHHHBOcTbK) ana nojiyneHHa aHH30TponHbix, no KpaHHefi Mepe nacTHHHO 
KpHCTanjiHMecKHx n.ieHOK c bwcokhmh onTHHecKHMH xapaKTepncrHKaMH, npw 

OilHOBpeMeHHOM VCTpaHeHHH OTMeneHHblX BblUje HeZlOCTaTKOB. 

OmuM H3 acneKTOB HacToamero H3o6peTeHHH aBJiaeTca noiryneHHe 
cjia6ooKpameHHbix njieHOK, KOTopbie Moryr 6biTb Hcnojib30BaHbi h Kax nojiapH3yiomHe h 
KaK .aByjiynenpejioMJiaiomHe. CoeanHeHHa apoHJieH6eH3HMH£a3 0 JibHoro pma - 1,8- 
Ha^TOHJieH-l'^'-oeHSHMniiasojibi hmciot He erarib pa3BHTyio CHCTeMy conpajKemia n- 

3JieKTpOHOB, KaK 6eH3HMH.Zia30.nbI Ha(J)TanHHTeTpaKap6oHOB0H HJIH 

nepHJieHTeTpaKapSoHOBofi khcjiot. h nosTOMy ohh nomomaiOT cbct b yjibTpa<j)HOJieTOBOH h 
6jw>KHeH bh^hmoh o6.iacTH cneKTpa. TaK, MOJieKyjia He3aMemeHHoro l,8-Ha4»TOHjieH-l',2'- 
6eH3HMHfla30Jia HMeer MaKCHMyM nonnomeHHa npn X =380 hm. 

flpyraM acneKTOM HacToamero H3o6peTeHHa aBJiaeTca pa3pa6oTKa hobhx 
opraH HHecKHx coezmHeHHH, JiHOTponHaa >KH^KOKpHCTajiJiHHecKafl 4>a3a Ha ocHOBe KOTopbix 
o6jiaaaeT noBbimeHHOH CTa6HJibHocTbio b ujhpokom HHTepBane KOHueHTpauHH, TeMnepaiyp, 
3HaneHHH pH, hto hosbojiht ynpocTHTb npouecc $opMHpoBaHHa hjichok, ho3bojiht 
Hcnojib30BaTb TimoBoe o6opyo.oBaHHe jxm HaHeceHHa, ho3bojiht nojiynaTb npn 3tom 
BocnpoH3BoaHMbie napa.MeTpbi njieHOK. 

Eme ozihhm acneKTOM HacToamero H3o6peTeHHa aBJiaeTca pa3pa6oTKa hobhx 
opraHHHecKHX coe^HHeHHii, b pacTBopax KOTopwx o6ecneHHBaeTca onraMajibHbiH 
raapo4»HjibHo - razipo(})o6HbiH 6anaHC. 3to b cbok) onepezib 6yaer BJinaTb Ha pa3Mepbi h 
4)opMy nojiynaeMbix HaflMOJieKyjiapHbix KOMnjieKcoB, H a cTeneHb MOJieKyjiapHOH 
ynopaiioHeHHOCTH b chmom KOMnjieKce, hto hosbojiht noayHHTb Heo6xoaHMyK> 

paCTBOpHMOCTb y K a3aHHbIX COe^HHeHHH H O/tHOBpeMeHHO BblCOKyiO CTa6HJlbHOCTb 

aHOTponHofi WHflKOKpHCTajuiHHecKOH <J)a3bi Ha hx ocHOBe. B pe3yjibTaTe 6y.neT o6ecneneHo 
noBbimeHHe BocnpoHSBoaHMOcra napaMe T poB nojiynaeMbix hjichok, ynpocTHTca cnoco6 hx 
nojiyneHHa, t 3 k K a K CHH 3 a T ca T pe6oBaHHa k Bbi6opy h no^mepMcaHHio TexHOJiornnecKHx 
ycaoBHH Ha pasjiHHHbix 3 T anax <J)opMHpoBaHHa njieHOK. Kpo M e Toro, 6yae T o6ecneHeHO 
yjiynmeHHe onranecKHx xapaKTepHCTHK hjichok 3 a cneT noBbiineHHa oaHopoflHOCTH 
opneHTHpoBaHHa Ha noiuiowKe naocKocreH MOJieKyji cynb(J)onpoH3BOflHbix 1 ,8-Ha4>TOHjieH- 
r,2'-6eH3HMHaa30Jia h jiexcamHX b hhx zwnojibHbix momchtob 3JieKTpoHHbix nepexoaoB 

OTHOCHTeJIbHO HanpaBJieHHH, 3aaaBaeMOrO BHeiUHHM OpHCHTHpyiOinHM B03fleHCTBHeM. 

Pa3pa6oTaHHbie HaMH -BOziopacTBopHMbie cdeiiHHeHHa - cyjib(j)onpoH3BO,aHbie - 1,8- 
Ha(J)TOHJieH- 1 ',2'-6eH3HMHiia30Jia o6ecneHHBaiOT pemeHne nepenHCjieHHbix Bbiiue saaan, 
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hbjmiotcs opHrHHajibHbiMH h b jiHTepaType H e onncaHbi. 3th coejaHHeHHfl corjiacHO 
H3o6peTeHHio Moryr 6biTb npe^cTaBjieHbi o6meH CTpyioypHOH (j)opMy/iOH: 



raen = H3 pajia 1, 2, 3, 4 

m, z = H3 pma 0, 1, 2, 3, 4, npnneM m+z+n < 10 

X, Y = H3 pwa CH 3 , C 2 H 5 , OCH 3 , OC 2 H 5 , CI, Br, OH, NH 2 

M - npOTHBOHOH 

j - KOJIHHeCTBO npOTHBOHOHOB B MOHeKyjie KpaCHTCFIfl, B TOM HHC.ie. H 
iipo6HOe. npH yCJIOBHH npHHaflJie^HOCTH OflHOrO npOTHBOHOHa HeCKOJIbKHM 

MOJieKynaM; BCJiynaerP-l nporaBOHOHw Moryr 6biTb pa3JiHHHbie 



npeacTaBjieHHbie aaHHofi CTpyioypHOH $op M yjioH coeflHHeHH* oxBaTbiBawT 
PW CTpyKTyp, OT^HHaiomnxcH KOJiHHecTBOM h nojioweHHeM cyjib(})orpynn, a 
KOJiHnecTBOM, HOjio>KeHHeM h xapaKTepoM apyrax 33MecTHTejieH : 



-< 




J 




rne m 



H3 p*ma r^e m 



H3 pwa 



0,1,2,3 



0,1,2,3,4 



z 



H3 p*ma 



z 



H3 puna 



0,1,2,3,4 



0,1,2,3,4 



X mN^~>-(S03") 




!!! 



M: 




C5 



IV 



"(S0 3 " ) 2 



M: 




"SO, 



M. 



rflem = H3 PW a 0,1,2 rm m = H3 pma fm m = „ 3 pMa 



z - H3 pa o, 1,2,3,4 
0,L2 ; 3,4 




VI 



"(S0 3 ") : 



M: 



z = 
0,1,2,3,4 



'SO, 



0,1,2,3 

H3 pazia z = H3 pa#a 
0,1,2,3,4 



~i 




VII 



M: 



me m = H3 pma r #e m = H3 paaa 0,1 ,2 



0,1,2,3 

z = 
0,1.2.3.4 



z - H3 pa^a 
H3 pn^a 0,1,2,3,4 



X nv/-V (S0 3" >2 



(S0 3 > 




VIII 



Mi 



rae m = H3 pa#a 0, 1 ,2 

Z = H3 p*ma 
0,1,2,3,4 



r*e X, Y = H3 piwa CH 3 , C 2 H 5 , OCH 3 , OC 2 H 5 , CI, Br, OH, NH 2 

M - npOTHBOHOH 

j - KOJIMHeCTBO npOTHBOHOHOB B MOJieKyjie KpaCHTeJI^I, B TOM HHCJTe, H 
/ipOOHOe, n P H yCJIOBHH npHHa/JJTOKHOCTH O^HOrO npOTHBOHOHa HeCKOJIbKHM 

MOJieKyjiaM; b cjiynae, ecjiH KOJiHnecTBO cyjib4>orpynn 6ojibiue ohhoh, 
npoTHBOHOHbi Moryr 6biTb pa3JTHHHbie 
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Heo6xo;iHMo OTMeTHTb, hto nm Bcex nepenHcjieHHbix Bbime coe^HHeHHH I - VII] 
xapaKTepHo to ; hto Bee ohh KaK b HH^HBH^yanbHOM BH^e, TaK h b CMecax npyr c npyroM h c 

£pyrHMH H3BeCTHbIMH HHXpOHMHblMH KpaCHTCTIflMH, a TaK>Ke B CMCC5IX C HeKOTOpblMH 

6ecuBeTHbiMH h.ih cuaoonorjiomaiomHMH b bhjihmoh o6jiacra cneKTpa opraHHHecKHMH 

COe^HHeHH^MH, Cn0C06HbI K 06pa30BaHHK> yCTOHHHBOH .IHOTpOnHOH 

^H^KOKpHCTajuiiiHecKOH 4>a3bi, H3 KOTopofi nocjie y^aneHHH pacTBopHTenfl MoryT 6biTb 
nonyneHbi aHH30TponHbie, no KpaHHen Mepe, nacTHHHo KpHCTajiJiHHCCKHC. rureHKH c 
BbicoKHMH onTHHecKHMH xapaKTepHCTHKaMH. FfpoTHBOHOHaMH b CTpyKTypax I H II MoryT 
c.ny^KHTb pasjiHHHbie KaraoHu H3 p*na: H + ; NH + 4 , K + , Li + ; Na + , Cs + , Ca + \ Sr"\ Mg^~ r Ba + \ 
Co ++ , Mn", Zn^Cu ++ ; Pb + \ Fe ++ , Ni~ Al +++ , Ce +++ ? La +++ h zip., a TaK>Ke cmcch KarHOHOB. 

Cyjib(J)onpoH3BojiHbie Ha<})TOHxieH6eH3HMHzia30Jia hmciot MaKCHMVM nornomeHHfl b 
BoziHbix pacTBopax b 6jiH»HeH yjibTpa(J)HOJieTOBOH o6jiac™ (okojto 380 hm). BBejeHne 
TaKHx 3aMecTHTeneM KaK sthji, mcthji, xjiop, 6poM He npHBO^HT k 3 h an h Ten bH om y 
CMemeHHK) nojiocbi norjiomeHHa, a BBe^eHne aMHHO- h ra^poKCHrpynn Bbi3biBaet 
yuiHpeHHe nojiocbi nomomeHHa h H3MeH*eT xapaKTep cneKTpa. BapbnpoBaHHe KOJinnecTBa 
cyjib(J)orpynn ? a TaK^ce KOJinnecTBa h xapaKTepa 3aMecTHTejiefi b l 5 8-Ha4)TOHjieH-l\2'- 
6eH3HMHzia30Jie no3BOJiaeT H3MeH*Tb rH^po4)HjibHo-rH^po4)o6HbiH 6ajiaHc arperaTOB b 

5KH^KOK P HCTaJlJlHHeCKHX paCTBOpaX H HX BH3KOCTb. O^HaKO n P H JIK)60M COHeTaHHH 

3HaneHHH h KOjinnecTBa 3aMecraTejieii, yKa3aHHOM b n.l 4)opMyjibi H3o6peTeHH* 5 oy^eT 
peajiH30BaH TexHiinecKHH pe3yjibTaT. 

TexHHHecKiiH pe3yjibTaT H3o6peTeHH* o6ecneHHBaeTC* TeM, hto Mcnojib3yioT 
XHMHHecKne coeaHHeHHa, oxapaKTepH30BaHHbie 3a*BjieHHofi cTpyKTypHOH (})opMyjiOH ? 

HCHUKOKpHCTaJlJlHHeCKyK) CHCTdViy Ha HX OCHOBe H OHTHHeCKH aHH30TpOnHbie HJieHKH. 

TexHHHecKHH pe3yjibTaT H3o6peTeHH*i o6ecnenHBaeTca TeM, hto Hcnojib3yeTca 
cyjib(j)onpoH3BOOToe l^-HacJrroHJieH-l'^'-eeHSHMH^asojia o6mefi CTpyKTypHOH <})opMyjibi: 



r 




(so 3 -)„ 



y 
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rae n = H3 pxna 1,2,3,4 

m. z = H3 pnm 0, 1,2, 3, 4, npHneM m+z+n < 10 

X. Y = H3 puna CH 3? C 2 H 5 , OCH 3 , OC 2 H 5 , CL Br, OH, NH 2 

M - npOTHBOHOH 

j - KOJIHHeCTBO npOTHBOHOHOB B MOJieKyjie KpaCHTeJIfl, B TOM HHCJie, H 

jipo6Hoe, npH ycjiOBHH npHHajmoKHOcra o^Horo npoTHBOHOHa hcckojiskhm 
MoneKyjiaM; BCJiynaen>l nporaBOHOHbi mo^t 6siTb pa3JiHHHbie 



Cyjib(J)onpoH3BoaHoe L8-Hacj}TOHJieH-l',2 -6eH3HMHfla30Jia mohcct 6biTb oxapaKTepH30BaHO 
no KpaiiHeH Mepe o^hoh H3 CTpyicrypHbix (f)opMyji I- VIII: 




M, 




M: 



rjxe m = H3 pnm rue m = H3 pxm 

0,1,2,3 0,1,2,3,4 

z = H3 pnm z = H3 pn/ja 

0,1,2,3,4 0,1,2,3,4 



^m N f-V(S0 3 -) 




III 



M: 



IV 



^(so 3 -) 2 



M; 




"SO, 



M; 



raem = H3 P iwa 0,1,2 rm m = H3 pw rae m = H3 pw 

z = H3 pw 0,1,2,3,4 0,1,2,3 
0 12 3 4 

'''' Z = H3 pima Z = H3 pw 

0,1,2,3,4 0,1,2,3,4 
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nae m = 113 pwa 
0,1.2.3 



z = 113 pxm 
0,1.2.3,4 




(SO/), 



rae m = H3 pana 0,1,2 

z = H3 paaa 
0,1,2,3,4 




nae m = H3 pwa 0,1,2 
z = H3 pa^a 
0,1,2,3,4 



rne X. Y = H3 pana CH 3 , C 2 H 5 , OCH 3 , OC 2 H 5 , CI, Br, OH, NH 2 

M - npOTHBOHOH 

j - KOJIHHeCTBO npOTHBOHOHOB B MOJieKyjie KpaCHTeJia, B TOM HHCJie, H 

apooHoe, npn ycjioBHH npHHa,zuie>KHOCTH oflHoro nporaBOHOHa HecKOJibKHM 
MO.ieKyjiaM; b cjiynae, ecjin kojihhcctbo cyjib(J)orpynn 6onbiiie oahoh, 

npOTHBOHOHbl MOryT 6bITb pa3J7HMHbie 

YKasaHHbie cyjib^onpoHSBOflHbie 1 ,8-Ha(})TOHJieH-l , ,2 , -6eH3HMHfla30Jia cnoco6Hbi 

06 P a30BbIBaTb CTaOHJIbHyK) JIHOTponHyK) >KHflKOKpHCTaJIJlHHeCKyiO CHCTeMy. 

Cyjib4)onpoii3BOflHbie l^-Ha^TOHJieH-l'^'-GeHaHMH^oJia npejwasHaHeHbi rjih 
nojiyneHHa onTHnecKH H30TponHbix hjih aHH30TponHbix njieHOK. 

Cyjib(J)onpoH3BOflHbie l^-HacjyroHjieH-r^'-GeHSHMHaasojia npeflHasHaneHbi w» 
nojiyseHHa no jcpaHHeii Mepe nacTHMHo KpHCTanjiHHecKHx rmeHOK. 

Cyjib(J)onpoH3BoaHbie U-HacjjTOHjieH-r^-eeHSHMHflasojia npeflHasHaneHbi ana 
nojiyneHHa no;iapH3yiouiHX h/hjih flByjiynenpejioMJiJiioiuHX njieHOK. 

Cyjib4)onpoH3BoaHbie KS-Ha^TOHjieH-l'^'-eeHSHMH^asojia bxo^t b cocxaB Maxepnajia 
onTHHecKH HsorponHOH hjih a H H30T P onHOH nojiapnsyiomeH h/hjih (^asosaaepjKHBaiomeH 
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njieHKH. B cocTaB MarepHana onTHHecKH H30TponHoii h/hjih aHH30TponHOH ruieHKH bxozwt 
no KpaHHefi Mepe nBa coejwHeHHa H3 puna I - VIII h/hjih no KpaHHeii Mepe ziBa coenHHeHHfl, 
no KpafiHefi Mepe oahoh (popMyjibi I - VIII c, no KpaHHeii Mepe, .nByM* pa3jnHHH hmh 

3aMeCTHTejlHMH. 

TexHHHecKHH pe3yjibTaT H3o6peTeHHa o6ecneHHBaeTca TaKace TeM, hto 
aamKOKpHCTanjiimecKaa cncTeMa (b aHnnojobiMHoii jiHTepaType jym tqkyix chctcm HHonta 
Hcnojib3yiOT TepMHH: a water-based ink composition) Ha ochobc bohm. coziep^KHT 
HHflHBH^yajibHoe cyjibcJwnpoHSBoaHoe l,8-Ha4>TOHJieH-l',2'-6eH3HMH,zia30Jia no jno6oMy H3 
nyHKTOB (J)opMyjibi 1-8 hjih hx cMecn. 

Ochoboh acn/iKOKpHCTajniHHecKOH cncTeMbi aBnaeTca CMecb BOflbi h opraHHMecKoro 
pacTBopHTejia, CMeuiHBajomeroca c boaoh b nio6bix cooTHomeHnax hjih orpaHHneHHO 
cMeuiHBaioiuerocs c bohoh. 

B /KHilKOKpHCTaJUlHMeCKOH CHCTeMe COflep>KaHHe Cyjlb({)OnpOH3BOHHbIX 1,8- 

Ha4)TOHJieH-l',2'-6eH3HMHj[ia30Jia hjih hx CMecen HaxoaHTca b npe^ejiax 3 - 30% Mace., 
npeHMymecTBeHHo 7-15% Mace. 

^CHUKOKpHCTanjiHHecKaa CHCTeMa coaepjKHT jxo 5 % Mace. noBepxHocTHo-aKTHBHbix 
BemecTB h/hjih njiacTH(J>HKaTopoB. 

B JKH^KOKpHCTajlJIHMeCKOH CHCTeMe COflep>KaHHe OTZieJlbHblX Cyjlb(J)OnpOH3BO/lHbIX 

l,8-Ha4)TOHjieH-r,2'-6eH3HMHaa30Jia b CMecax b 33bhchmocth ot Tpe6yeMbix cbohctb MoaceT 
H3MeHHTbca b cjieayiomHX npcaejiax: 

- MOHoeyjib(J)onpoH3BoaHbie (popMyji 1,11 - ot 0 no 99%, npeHMymecTBeHHo 50-99%; 

- flHcyjib4)onpoH3BOflHbie $opMyji III, IV,V - ot 0 m 99%, npeHMymecTBeHHo 50- 
99%; 

- TpHcyjib(j)onpoH3BOflHbie (J)opMyji VI, VII - ot 0 ao 30%, npeHMymecTBeHHo 10- 
20%; 

- TeTpacyjib(j)onpoH3BOflHbie popMyjibi VIII - ot 0 no 20%, npeHMymecTBeHHo 5- 
10%. 

>KHaKOKpHCTajijiHHecKaa CHCTeMa zionojiHHTejibHO mo>kct co^epacaTb no KpaHHeii 
Mepe omH BOiiopacTBopHMbiH opraHHnecKHH KpacHTejib hjih 6ecn B eTHoe opraHHnecKoe 
coe OTH eHHe, cnoco6Hbie ynacTBOBaTb b o6pa30BaHHH JiHOTponHOH JKHflKOKpHCTajuiHHecKOH 
cj)a3bi. 

)KHflKOK P HCTajiJiHMecKafl CHCTeMa Mo>KeT coaepacaTb no KpaHHeii Mepe asa 
coe^HHeHHH H3 pJWa I - VIII h/hjih no KpaHHeii Mepe fl B a coeflHHeHH*, no KpaHHeii M epe 
OflHofi 4>opMyjibi I - VIII c, no KpaHHeii Mepe, flByMfl pa3JiHHHbiMH saMecTHTejiaMH. 
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TexHHHecKHH pe3yjibTaT H3o6peTeHHH jxocth raeTCfl TaK>Ke tcm, hto nojiyneHa 
aHH30TponHaa njieHKa, coziep>Kaiiiaa HH^HBH/iyanbHbie cynb4)onpoH3BoziHbie 1 ,8- 
Ha^TOHjieH-l'^^oeHSHMH^ojia no jiK>6oMy H3 nyHKTOB (})opMyjTbi 1-8, h/hjih cmcch 3thx 
coeziHHeHHH. 

AHH30TponHa5i nueHKa ^onojiHHTejibHo mo>kct coziep>KaTb hhoh opraHHHecKHfi 
KpacHTejib hjih oecuBeTHoe opraHHnecKoe coe^HHeHne. 

AHH30TponHafl njieHKa mo>kct 6biTb nojiyneHa nyTeM HaHeceHH* 

KHZlKOKpHCTajlJIHHeCKOH CHCTCMbl HO JIK)60My H3 nyHKTOB (f)OpMyjIbI 9 - 1 5 Ha nOAJIOXKy, 
OpHeHTHpyiOUierO B03,aeHCTBH5I H cyuiKii. 

AHH30TponHa^ njieHKa aBJiaeTCfl, no KpafiHefi Mepe, nacraHHo KpHCTajuiHHecKofi. 
MaTepHaji njieHKH co^ep>KHT no KpafiHefi Mepe #Ba coennHeHH* H3 pnm I - VIII h/hjih 
no KpafiHen Mepe #Ba coeflHHeHM, no KpafiHefi Mepe oflHOfi 4)opMyjibi I - VIII c, no KpaHHefi 

Mepe, JXByMH pa3.1HHHbIMH 3aMeCTHTeil5IM H . 

Cyjib(J)onpoH3BOziHbie 1 ,8- H a(j)TOHJieH-l ',2'-6eH3HMHna30Jia o6ihhx cipyicrypHMx 
(J)opMyji I-VIII 




rjxe m = H3 pajja 
0,L2,3 

z = H3 pfl#a 
0,1,2,3,4 




rue m = H3 pwa 0,1,2 

Z = H3 pjma 
0,1,2,3,4 




rue m = H3 p^ma 
0,1,2,3,4 

z = H3 p^a 
0,1,2,3,4 




r,ae m = H3 pnjxa 
0,1,2,3,4 



z = H3 p^a 
0,1,2,3,4 




r#e m = H3 pazja 
0,1,2,3 

z = H3 p*ma 
0,1,2,3,4 * 
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o^V N 



^(S0 3 ) 2 




VI 



M; 




VII 



M: 



r.ae m = 113 p^a nie m = H3 pa/ia 0,1 ,2 
0,1.23 z = H3 pwa 

z = H3 pa^a 0,1,2,3,4 
0,1.2.3,4 




VIII 



(SO/), 



•M: 



rae m = H3 pana 0, 1 ,2 

z = H3 pa^a 
0,1,2,3,4 

r^e X, Y = H3 pana CH 3 , C 2 H 5 , OCH 3 , OC 2 H 5 , CI, Br, OH, NH 2 

M - npOTHBOHOH 

j - KOJIHHeCTBO npOTHBOHOHOB B MOJieKyjie KpaCHTCJLH, B TOM HHCJie, h 

jipo6Hoe, npn ycjioBHH npHHa^jie»CHocTH o^Horo npoTHBOHOHa hcckojibkhm 
MOJieKyjiaM; b cjiynae, ecjiH kojimhcctbo cyjib(})orpynn 6ojiMiie o^hoh, 
npOTHBOHOH bi MoryT 6biTb pa3JiHHHbie; 



Mory T 6biTb nojiyneHbi hio6wm H3 H3BecTHbix choco6ob. HanpHMep, cyjib<|)onpoH3BoaHbie 
o6mefi 4)o P MyjTbi X o6pa3yiOTca npn cyjib^npoBaHHH l 5 8-Ha4)TOHJieH-r,2'-6eH3HMHzia30Jia h 
ero npoH3BOAHbix IX cepHofi khcjiotoh hjih ojieyMOM pa3JiHHHofi KOHueHTpaijHH b 
pa3JiHHHbix TeMnepaTypHbix HHTepBanax. 
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rje n = 113 pnna 1, 2, 3, 4 

m. z = ii3 pma 0,1,2, 3, 4, npnneM m+z+n < 10 

X. Y = H3 pwa CH 3 , C 2 H 5 , OCH 3 , OC 2 H 5 , CI. Br, OH, NH 2 

Cyjib(j)onpoH3BoaHbie o6mefi (j)opMyjibi X mwkho nojiynnTb razipojiH30M 
cooTBeTCTByjoiuH.x npoH3BoaHbix XI, o6pa3yioiuHxcfl n P H cyjib^npoBaHHH coemneHusi 
o6meH 4)opMyjibi IX xjiopcyjib^oHOBofl khcjiotoh [Tocksteinova D., Slosar J. ; Urbanek J., 
Churachek J: Microchim.Acta 1979 II, 193] h ee cmcchmh c ojiey.MOM paajiHHHOH 
KOHqeHTpauHH. Cyjib^npoBaHHe 1 ,8-Ha4)TOHJieH-r,2'-6eH3HMHfla30Jia h ero npoH3BojjHbix 
mo>kho BecxH KaK b cpeae cyjib4)HpyiomHx areHTOB, ran h b cpezte opraHHHecKHx 
pacxBopHTejieii. KpoMe toto, cyjib4)onpoH3BOflHbie 1 ,8- H a(})TOHJieH- 1 ^2 , -6e H 3HMH/j,a30Jia X 
mo>kho noj7yHHTb nyreM KOH^eHcauHH anrHflpHaa HacJyrajieBOH khcjiotbi hjih ero 

n P OH3BOOTbIX XII C OpTO-^eHHJieHitHaMHHOM HJIH erO n P OH3BOflHbIMH XIII, n P H yCJIOBHH, 

hto xoTa 6w omo HcxoflHoe coe^HHeHHe co^ep*HT b KanecTBe saMecTHTejien oaHy hjih 
HecKOJibKO cyjib(J)orpynn. 



(VOs^O 



X x "« — < NHl 
+ m Q: NH2 " 



XII! 




.(SO,H), 



m, z = 



z - H3 paaa 0, 1, 2, 3, 4, npHneM m+z < 7 
X, Y = H3 pwa CH 3 , C 2 H 5 , OCH 3 , OC 2 H 5 , CI, Br, OH, NH 2 
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HH.zwBHziyani,Hbie cyjib4)onpoH3BoaHtie 1 ,8-Ha(j)T0HjieH- 1 ',2'-6eH3HM wia30Jia 
nojiyHHTb TaK»ce <})paKUHOHHpoBaHHeM hx CMecefi nyreM apo6Horo oca>KaeHH» H3 
pacTBopoB. 

llpH paCTBOpeHHH B BO^e C>'Jlb4)OnpOH3BOZlHbIX l^-Ha^TOHJieH-l'^'-eeHSHMHflaSOJia 

o6iuhx CTpy KTypH bix (J)opMy^ I- VIII hjih hx cMeceii MOJieKyjibi 3thx coeflHHeHHH o6pa3yK>T 
aHH30MeTp H HHbie (cTep)KHeo6pa3Hbie) arperaTbi, b Koropbix MOJieKyjibi ynaKOBaHbi no 
MoziejiH «CTonKa mohct». KaacflbiH t3koh arperaT b boahom pacTBope npeacTaBJiaeT co6oh 
MHuenjiy, HMeiomyio hbohhoh 3JieKTpHHecKHH cjioh, a caM pacTBop aBJiaeTCH 

BblCOKOflHCnepCHOH (KO/1JIOH/IHOH) JlHO(j)HJIbHOH CHCTeMOH. IlpH nOBblHieHHH KOHUeHTpaUHH 

pacTBopa (KOHueHTpamiH MHuejui) npoHcxo^HT caMonpoH3BOJibHoe ynopanoHHBaHHe 
aHH30MeTpHHHbi.\ arperaTOB, mto Be^eT k 4>opMHpoBaHHK> HeMaTHHecKofi iiHOTponHOH 
Me30(J)a3bi ? to ecTb cHCTeiwa CTaHOBHrca >KHiiKOKpHCTajijiH i iecKOH. KoHueHTpauHJi, npH 

KOTOpOH CHCTeMa CT3HOBHTCH >KHflKOKpHCTajIJIHHeCKOH\ 3aBHCHT OT COOTHOHieHHfl 

cyjibt^onpoHSBOiWbix LS-Ha^TOHJieH-l'^'-eeHSHMHflasojia h cocramweT 3-50% Mace. 
>KHflKOK P HCTajiJiHHecKoe cocTOAHHe JierKO 4)HKCHpyeTCH o6biHHbiMH MeToaaMH, HanpHMep, c 
noMombio nojiflpH3au.HOHHoro MHKpocKona. 

>KHi!KOKpHCTajlJIHHeCKHe paCTBOpbl (CHCTeMbl) HHflHBHayajIbHblX C yjIb4)OnpOH3BOOTblX 

6eH3HMHaa30Jia Ha^TajieBOH khcjioth o6ihhx CTpyxTypHbix (popMyji I- VIII, a Taicwe CMecefi 
3thx coeflHHeHHii Moryr 6biTb HaHeceHbi Ha noBepxHocTb no;yio>KKH h opHeHTHpoBaHbi Ha 
Hen Jiio6biM H3BecTHbiM cnoco6oM [WO 94/28073, WO 00/25155]. HanpHMep, c noMombio 
c^BHroBoro ycHJWfl, c noMOujbio rpaBHTauHOHHoro hjih ajieiopoMarHHTHbix nojiefl. JJ,na 
Jiyniuero CManHBaHna noBepxHocra no/uioacKH h onTHMH3auiiH peojiorHnecKHx cbohctb 
JKHflKOKpHcxajuiHHecKoro pacTBopa b Hero Moiyr 6biTb ao6aBJie H bi MO/wcpHUHpyiomHe 
ao6aBKH, HanpHMep, njiacra^HimpyiomHe BoaopacTBopHMbie nojiHMepbi h/hjih 
aHHOHoaKTHBHbie hjih HenoHHbie nAB. KpoMe roro, Moryr 6biTb Hcnojib30Ba H bi 
HH3KOMOJieKyjifl P Hbie BoaopacTBopHMbie coeflHHeHHa. TaKHe flo6a B KH BbiSnpaiOT h 3 
BemecTB, He HapyuiaiomHx cTeneHb opneHTaitHH HCHflKOKpHCTajiJiHHecKoro pacTBopa. ripn 
y^aneHHH pacTBopnTejia hs opHeHrapoBaHHOH hjichkh o6pa3yeTca aHHsoTponHaa 
nojiHKpHCTajuiHHecKaj! njieHKa tojhhhhoh 0,2-1,2 mkm. PasHHua noKasaxejiefi npejiOMJieHH* 
BAOJib h nonepeK njieHKH b bh^hmoh oSjiacra cneKxpa 380-900 hm cocTaBJiaeT 0,1-0,8. 
TaKHe xapaKTepHCTHKH flocTHraiOTC* y hsbccthmx nojiHMepHbix peTapiepoB npn tojiuikhc 
njieHKH OKOjio 200 mkm, a sto osHanaeT, hto s^^eicTHBHOCTb OTyjiyHdtaeJiOMJWiomHX rnieHOK 
Ha ocHOBe 3ajiBJifleMbix MaTepnajiOB b 100-200 pa3 Bbiuie. 
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TaKHM o6pa30M ; 3a*BJieHHbie cyjib<J)onpoH3BoziHbie L8-Ha(J)TOHJieH-l , ,2 t - 
6eH3MMHzia30Jia, cnoco6Hbie k o6pa30BaHHK) jiHOTpormoH HciiUKOKpHCTajiJTHHecKOM CHcrreMbi. 
no3BOJi«K)T nojiynaTb cjia6ooKpaiueHHbie aHH30TponHbie n.ieHKH, o6.najiafOiuHe bwcokhmh 
onTHHecKHMH napaMeTpaMH. 

CymHOdb H3o6peTeHMH HJi/iiocTpHpyeTCH Ohi\ 1-3. rjxe na Our. I. npencraBJieHa 
cneKTpanbHaa 3aBHCHMOCTb CTeneHH aHH30TponHH, aHH30TporiHOH iijichkh. nojiyneHHOH H3 
cyjib(|)HpoBaHHoro £H6eH3HMH,aa30Jia Ha(J)TanHHTeTpaKap6oHOBOH khcjiotu: Ha Ohj\2. 
npe^CTaBjieHbi ajieKTpoHHbie cneKTpbi noniomeHHa cyjib4>onpoH3BO,aHbix: OHi\2a - 3,6- 
OTcyjib^oKHCjioTa l,8-Ha<j>TOHJieH-l ',2'-6eH3HMH^a30Jia; d>Hr.26 - 6'-aMHH0-3- 

cyjib4)OKHCJiOTa l,8-Ha4)TOHJieH-r 9 2'-6eH3HMH^a30Jia; Ha Onr.3 npe^cTaB/ieHa 3aBHCHMOCTb 
K03(|)(})HUHeHTOB npejiOMjieHHa (OHr.3a) h norjiomeHHH (Ohi\36) ot juihhm bojihm jmx 
njieHKH, nojiyneHHOH H3 l 5 8-Ha4)TOHjieH-l\2 , -6eH3HMH^a30Ji-6'-cyjib4)OKHCJiOTbi. 

npHMep 1 . nojiyneHHe 1 ,8-Ha4>TOHjieH-l \2-6eH3HMH^a30Ji-6 , -cyjib$OKHCJiOTH 
cyjib<J)HpoBaHHeM 1 ,8-Hac[)TOHjieH- 1 ',2'-6eH3HMH£a30Jia. 

5,0 r !,8-Ha(J)TOHJieH-r,2'-6eH3HMH,aa30Jia nepeMeuiHBaioT b 30 mji 10% ojieyMa b 
TeneHHe 1 5 5 nacoB, 3aTeM peaKUHOHHyio Maccy pa36aBJiaiOT bo^oh H3 pacneTa nojiyneHUfl 
70%-Horo pacTBopa cepHofi khcjiotw. BbmejiHBiiiHHCfl ocanoK (JwubTpyiOT, npoMbraaiOT 
coji^hoh khcjiotoh jxo OTcyTCTBHH hohob SO4' 2 h cyiuaT npn lOOoC. rtojiynaioT 5,7 r (88%) 
1 ,8-Ha4)TOHjieH- 1 , ,2'-6eH3HMH^a30Ji-6 , -cyjib(J)OKHCjioTbi. 

riMP-cneicrp (Bruker AC-300, DMSO) 5, m.jx.: 7,78 (cHHrjieT, 2H), 7,95 (MyjibTHnjiex, 
2H), 8,39 (zty6jieT,lH), 8,55 (*y6jie T , 1H), 8,78 (MyjibTHnjieT, 3H) 

Macc-cneKTp (VISION 2000, negative reflectrone mode): Hafl^eHo: 347.8: 
BbiHHCjieHO- 350.35 

HK-cneiop (HK-Oypbe cneicrpoMeTp OCM-1201, njieHKa Ha OKHax KRS-5): 653, 

1070, 1234 cm- 1 (S0 3 H); 1731,2 cm- 1 (OO). 

3jieKTpoHHbiH cnexTp (cneKTpoivieTp Ocean PC 2000, BoziHbiH pacTBop): X max - 380 hm 
3jieMeHTHbiH aHajiH3: HaH^eHo: C 61.61; 61.60; H 2.67; 2.76 N 7.97; 8.12; S 9.32; 

9.41. C| 8 H, 0 N 2 O4S. BbiHHCJieHo: C 61.71; H 2.88; N 8.00; O 18.27; S 9.15 

npHMep 2. rtojiyneHHe U8-Ha(J)TOHjieH-r,2'-6eH3HMHiia30Ji-3,6'-^Hcyjib4)OKHCJioTbi 
cyjib(J) HpoBaH h eM 1 ,8-Ha4)TOHJieH-l ',2'-6eH3HMH^a30Jia. 

3,0 r l^-Ha^TOHjieH-.l'^-GeHSHMHziasojia nepeMeuiHBaioT b 32 mji 20% ojieyMa npH 
TeMnepaType 50-55 °C b TeneHHe 4 nacoB, 3aTeM peaKUHOHHyio Maccy pa36aBJi*noT bozioh H3 
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pacnera nojiyneHHfl 52%-Horo pacTBopa cepHoft khcjiotm. BbwejiHBUiHHca ocanoK 
(j)HJibTpyioT, npoMbiBaioT cojihhoh khcjiotoh no OTcyTCTBHJi hohob SO4" 2 h cyuiaT npH 
lOOoC. nojiynaiOT 4,3r (90%) l^-HacpTOHJieH-r^'-eeHSHMHaasoji-a^'-jiHcyjib^OKHCJiOTbi. 

nMP-cneKTp (Bruker AC-300, DMSO) 5, M.fl.: 7,82 (chhtjict, 2H), 7,97 (MyiibninjieT, 
1H), 8,64 Uy6.ne T ,2H), 8.78 (;ty6jieT, 2H), 9,03 (cHHrjieT, 1H) 

Macc-cneKTp (VISION 2000, negative reflectrone mode): HaRneHo: 428.8 
BbiHHCJieHo: 430.41 

HK-cneKTp (HK-Oypbe cneicrpoMeTp OCM-1201, njieHKa Ha OKHax KRS-5): 653, 

1070, 1234 cm-' (SO3H): 1731,2 cm- 1 (C=0). 

3jieKTpoHHbiH cneKTp (cneKTpoMeTp Ocean PC 2000, boahmh pacTBop): ^=380 hm 
3jieMeHTHbiH aHanH3: HanaeHo: C 50.1 1; 50, 08; H 2,05; 2,24; N 6.46; 6,62; S 14.50; 

14.63. Ci 8 HioN 2 07S2 BbiHHCJieHo: C 50.23; H 2.34; N 6.51; O 26.02; S 14.90 

IIpHMep 3. CHHTC3 l ; 8-Ha(pTOHJ7eH-l',2'-6eH3HMHfla30Jl-3,6,6'-TpHCyjIb4)OKHCJIOTbI 

cyjib(pHpoBaHHe.\i 1 ,8-Ha<i>TOHJieH- 1 ',2'-6eH3HMH,aa30Jia. 

1,5 r US-Ha^TOHjieH-l'^'-eeHSHMHiiasojia nepeMeuiHBatoT b 10 mji 20% ojieyMa npH 
115-120oC b TeneHHe 14 nacoB. Efpn oxjiaameHHH jibaoM no6aBjunoT 10 mji BOflbi npH 
TeMnepaType 17-20oC h ocTaBjiaioT CMecb Ha cyTKH. OcaaoK OT<pHjibTpoBbiBaioT, 
npoMbmaiOT cojwhoh khcjiotoh h cymaT npn lOOoC no nocTOHHHoro Beca. nojiynaiOT 1,1 r 
(40%) 1 ,8-Ha(J)TOHJieH- 1 ',2'-6eH3HMH.aa30Ji-3,6,6'-TpHcyjib(j)OKHCJiOTbi. 

nMP-cneKTp (Bruker AC-300, DMSO) 5, m.r.: 7,82 (chhtjict, 2H), 8,62 (cHHrjieT, 1 H), 
8,77 («y6jieT, 2H), 8,90 (CHHrjieT, 1H), 9,00 (CHHrjieT, 1H) 

Macc-cneKTp (VISION 2000, negative reflectrone mode): HaiiaeHo: 506.1; 
BbiHHCJieHo: 510.48 

HK-cneKTp (HK-cDypbe cneKTpoMeTp 0>CM-1201, njieHKa Ha OKHax KRS-5): 653, 

1070, 1234 cm- 1 (SO3H); 1731,2 cm- 1 (C=0). 

3jieKTpoHHbiH cneKTp (cneKTpoMeTp Ocean PC 2000, bo/jhmh pacTBop): X max =380 hm 
3jie M eHTHbiH aHariH3: HafiaeHo: C 42.15; 42.46; H 2.13; 2.06; N 5.22; 5.37; S 19.01; 

19.16. C| 8 H|oN 2 OioS3. BbiHHCJieHo: C 42.35; H 1.97; N 5.49; O 31.34; S 18.84 

npHMep 4. nojiyneHHe l,8-Ha4)TOHJieH-l',2'-6eH3HMHaa30Ji-3-cyjib(poKHCJioTbi 
KOH/ieHcauHeH o-(J)eHHJieHaHaMHHa h 3-cyjib(J)OHa(j)TajieBoro aHrHapHfla. 

2,3 r 3-cyjib(j)OHa<!)TaneBoro aHrnapHfla h 1,4 r opTO-^eHHjieHjmaMHHa KnnaTHT b 50 
mji yKcycHofl khcjiotm b TeneHHe 8 HacoB, 3aTeM CMecb oxjiaamaioT no 15oC. 
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BblfleJlHBIlIHHCfl OCa^OK OT$HJlbTpOBbIBaK)T, npOMblBaiOT OXJiatfCfleHHOH no 15oC yxcycHOH 
KHCJIOTOH H C>THaT. nOUVHaiOT 2,3 T CMCCH H30MepHbIX 1 ,8-Ha(})TOHJieH- T^'-Ge^HMHi^oji- 
S-cyjib^oKHCjioTbi h 1 .8-Ha(J)TOHJieH-r 3 2'-6eH3HMH ( aa30Ji-6-cyjib$oKHCJiOTbi. 

AHajiorHHHbiM oopa30M motvt 6biTb nojiyneHbi cyjib(})onpoH3BoziHbie 1 .8-Ha(J)T0HjieH- 
r,2'-6eH3HMHjia30Jia ? conep^camero pa3JiHHHbie 3aMecraTejni. 

llpHMep 5. riojiyHeHHe komtio3hiihh h njieHKH, onpe^eneHHe onTHnecKnx 
xapaKTepHCTHK nneHKii. 

12 r 1 .8-Hacj)TOHJieH- 1 ' 3 2'-6eH3HMH^a30Ji-6'-cyjib(j)OKHCJiOTbi bhocht npn 

nepeMeuiHBaHHii npn TeMnepaType 20°C b 65.0 r ,neHOHH30BaHHOH bo^bl j[K>6aB.T5iK>T 5,3 m.i 
25% BOHHoro pacTBopa aMMMaKa h nepeMeuiHBaiOT no nojiHoro pacTBopeHHfl. B 
nojiyHeHHbiH pacTBop bboaht 10 r 1%-Horo pacTBopa cynb(|)OHOJia h TinaTejibHo 
nepeMeuiHBaiOT. nojiynaiOT 92 r 13%-hoto ^KHAKOKpHCTajuinnecKoro pacTBopa. PacTBop 
HaHOCHT Ha noBepxHocTb cTeioiJiHHOH njiacTHHbi paKejieM Mafiepa N°3 n pn jihhchhoh 
CKopoc™ 25 MM/ceK npn TeMnepaType 20°C h OTHOCHTenbHofl BJiaacHOCTH 65%. CyuiaT 
nueHKy npH toh ace BJiaxcHoc™ h TeMnepaType. 

^Jifl onpejieneHMH onranecKHX xapaKTepncTHK H3MepflK)T cneiopbi nponycKaHH* 
o6pa3ua b noii)ipH30BaHHOM CBeTe b £Hana30He ajihh bojih 400-800 hm npn opneHTauHH 
njiocKOCTH nojiflpH3aiiHH na^aiomero Jiyna B^ojib h nonepeK HanpaBJieHH* HaHeceHwa 
pacTBopa, a TaKHce nojx yrjioM 30° k HopMann norapH3auHH c noMombio cneKTpo(J)OTOMeTpa 
Carry-500. lloJiyHeHHbie jjaHHbie Hcnojib3>TOT jxjik pacneTa Koa^HuneHTOB npejiOMjieHHa 
(n 0 ,n e ) h K034>4iHUHeHTOB nonnoiueHH* (k 0 ,k e ) b^ojib h nonepek HanpaBJieHH* HaHeceHH* 
pacTBopa comacHO M3BecTHofi MeTo^HKe (P. Lazarev, N. Ovchinnikova, and M. Paukshto, 
"Submicron Thin Retardation Coating", SID'01 DIGEST, San Jose, California, June 2001. 
Vol. XXXII, p. 571.). Pacnerabie 3HaneHH5j KO3<|)({)HUHeHT0B jxnn njieHKH, nojiyneHHOH H3 
1 ? 8-Ha(J)TOHJieH-r,2 , -6eH3HMii ( aa30Ji-6'-cyjib(t>OKHCJioTbi, npe^cTaBjieHbi Ha pnc.3. 
nojiyqeHHa>i njreHKa flBjmeTCfl onTHMecKH aHH30TponHOH, o6jiaziaeT xopoiuHMH 
(J)a303a^ep^cHBaiomHMH CBOHCTBaMH (pHC.3a) HMeeT xopoiHHe nOJT^pH3aUHOHHbie 
xapaKTepHCTHKH b o6jiacTH 380-450 hm h oneHb HH3Koe norjiomeHHe bo Been bhzihmoh 
o6jiacra, HaHHHa^i c 500 hm (pHC.36). 

J\nn Bcex 3a^BJieHHbix coe^HHeHHH nojiyneHbi jiHOTponHbie >KHflKOKpHCTanjiHHecKHe 
CHCTeMbi h Ha hx ocHOBe nojiyneHbi njieHKH c aHajiorHHHO bmcokhmh xapaicrepHCTH ksmh, 
hto noziTBep>K,aaeT zK)CTH>KeHHe TexHHnecKoro pe3yjibTaTa H3o6peTeH hm . 
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OopMyjia H3o6peTeHH5i: 



1 . Cyjib4)onpoH3BOHHoe 1 ,8-Ha(J)TOHjieH- 1 ',2'-6eH3HMHna30Jia o6men CTpyicrypHOH 
4>opMyjiu: 



rae n = H3 p*ma 1 , 2, 3, 4 

m. z = H3 pwa 0, 1,2, 3, 4, npHHCM m+z+n < 10 

X. Y = H3 pwa CH 3; C 2 H 5 , OCH 3 , OC 2 H 5 , CL Br, OH, NH 2 

M - npOTIIBOHOH 

j - KOUHHeCTBO npOTHBOHOHOB B MOJieKyJie KpaCHTeJI^, B TOM HHCJie, H 
Jipo6HOe. npH yCJIOBHH npHHa/UIOKHOCTH OOTOrO npOTHBOHOHa HeCKOJIbKHM 

MoneKyjiaM; b cjiynae n>l nporaBOHOHbi Moiyr 6brn> pa3JiHHHbie 



2. Cyjib(j)onpoH3BoziHoe l,8-Ha4>TOHJieH-r,2'-6eH3HMHzia30Jia no n.l, OTJiHHaiomeecfl TeM, 
hto xapaKTepH3\eTCH no KpaHHefi Mepe o^hoh m CTpy KTypH bix 4>opMyji I- VIII: 





nzxe m 



H3 pnm 



rjxe m 



H3 pnixa 



0, 1,2,3,4 



z 



H3 pnm 



z 



H3 pazia 



0, 1,2,3,4 



0,1,2,3,4 
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III 



M; 




C5 



IV 



"(So 3 - ) 2 



M: 




V 



\so 3 - 



M: 



r,aem H3 p*ma 0,1,2 rAe m = H3 p5ua ^ m = H3 p ^ a 
z = H3 pw 0,1,2,3,4 0,1,2,3 



0,1.2,3,4 




VI 



z = H3 p*ua 
0,1,2,3,4 



z = H3 pa/ia 
0,1,2.3,4 



M; 




SO, 



VII 



M: 



rue m = H3 p*ma rae m = H3 pazia 0, 1 ,2 



0,1.2,3 

z = 
0,1.2,3,4 



z = H3 pana 
H3 pa^a 0,1,2,3,4 



V/^ (S ° 3 " )2 




VIII 



(SCV) 2 



M, 



r,ae m = H3 p^a 0,1,2 
z = H3 p%m 
0,1,2,3,4 



rae X, Y = H3 pma CH 3 , C 2 H 5 , OCH 3 , OC 2 H 5 , CI, Br, OH, NH 2 

M - npOTHBOHOH 

j - KOJIHHeCTBO npOTHBOHOHOB B MOJieKyJie KpaCHTeJlfl, B TOM HHCJie, H 

£po6Hoe, npn ycjioBHH npHHazuieaoioc™ ozmoro npoTHBOHOHa HecicojibKHM 
MOJieKyjiaM; b cjiynae, ecjiH kojihhcctbo cyjib^orpynn 6ojibiue o/jhoh, 

npOTHBOHOHbl MOryT 6bITb pa3JIHHHbie 
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3. Cyjib(J)onpoH3BOAHoe K8-Ha4)TOHJieH-r,2'-6eH3HMH^a30Jia no n.l hjih 2, oTJinnaiomeecfl 

TCM. HTO CnOC06HO 00pa30BbIBaTb CTa6HJlbHyK) JTHOTpOnHyK) ^KH^KOKpHCTaJIJIHHeCKJOO 

CHCTeMy. 

4. Cyjib4)onpoH3BoziHoe 1 ,8-Ha<})TOHJieH- 1 , ,2 , -6eH3HMH,na30iia no jno6oMy H3 nyHKTOB 1-3. 



OTJiHMafomeecH TeM, hto npezma3HaHeHO Jinn nojiyneHHH no KpafmeH Mepe nacraHHO 
KpHCTajuninecKHx njieHOK. 

6. Cyjib(|)onpoH3BO£Hoe LS-Ha^TOHjieH-l^'-GeHSHMH^ojia no Jiio6oMy H3 nyHKTOB 1-5. 
OTJinnaiomeec^ TeM. hto npe£Ha3HaneHo nojiyneHHa nojuipH3yK)LUHx h/hjth 
HByjiyHenpejiOMJiaiomHX njieHOK. 

7. Cyjib^onpoi^Bo^Hoe US-Ha^ToiuieH-r^'-eeHSHMH^ojia no Jiio6oMy H3 nyHKTOB 1-6 T 
OTjinnaiomeecfl TeM, hto bxo^ht b cocTaB MaTepnajia onranecKH H30TponHOH hjih 
aHH30TponHOH nojiHpH3VTomeH h/hjih ziByjiynenpejiOMnaioiiieH njiemcH. 

8. Cyjib(})onpoH3BoziHoe l,8-Hacj)TOHjieH-l\2'-6eH3HMHjja30Jia no n.7, OTJinnaiomeecfl TeM. 
hto b cocTaB MaTepnaiia onTHnecKH H30TponHOH h/hjih aHH30TponHOH njieHKH bxo^t no 
KpaHHefi Mepe ABa coe#HHeHH5i H3 pa/ia I - VIII h/hjih no KpafiHen Mepe £Ba coeziHHeHHH, no 
KpaHHefi Mepe oxmofi c})opMyjibi I - VIII c, no KpafiHefi Mepe, £ByM* pa3JiHHHbiMH 

3aMeCTHTejlHMH. 

9. JlnoTponHaa ^cHjjKOKpHCTajTJiHHecKaa CHCTeMa, coflepacamaa HH£HBH,nyajn>Hoe 
cyjib(|)onpoH3BOiiHoe LS-Ha^TOHjieH-r^'-eeHSHMH^ojia no jno6oMy H3 nyHKTOB (J)opMyjibi 

1-8 HJIH HX CMeCH. 

10. JlHOTponHa^ >KH^KOKpHCTajijiHHecKaH CHCTeMa no n.9, oTJinnaiomaflCfl TeM, hto ee 
ochoboh ^BJiaeTCH CMecb BOflbi h opraHHHecKoro pacTBopHTejia, CMeiiiHBaiomerocfl c bo/joh 
b jno6bix cooTHOiueHHMx hjih orpaHHHeHHO CMeuiHBaiomerocH c bo/ioh. 

11. JlHOTponHaa >KH,itKOKpHCTaji jih necKaM CHCTeMa no Jiio6oMy H3 n.n.9-10, OTJinnaiomaflCfl 
TeM, hto co/iep>KaHHe cyjib(})onpoH3BOAHbix l,8-Ha<i)TOHJieH-1^2'-6eH3HMHzia30Jia hjih hx 
CMecefl Haxo/iMTCH b npeziejiax 3 - 30% Mace, npeHMymecTBeHHO 7-15% Mace. 

12. JlnoTponHaa ^H/ucoKpHCTajijinnecKafl CHCTeMa no Jiio6oMy H3 n.n.9-1 1, OTjinnaiomaaca 
TeM, hto co/iep^cHT no 5 % Mace. noBepxHOCTHo-aKTHBHbix BemecTB h/hjih 

njiaCTH(})HKaTOpOB. 

13. JlnoTponHM ^cH^KOKpHCTajuiHHecKaa CHCTeMa no Jiio6oMy H3 n.n.9-1 2, OTjinnaiomaaoi 
TeM, hto co^ep^caHHe oraejibHbix cyjib<J)onpoH3BO,aHbix l,8-Ha^TOHJieH-r,2*-6eH3HMHzia30Jia 




5. Cyjib(})onpoH3BO/iHoe l,8-Hac})TOHjieH-l\2'-6eH3HMHaa30Jia no jno6oMy H3 nyHKTOB 1-4, 
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B CMeCflX B 3aBHCHMOCTH OT Tpe6yeMbIX CBOHCTB MOKd H3MeH5ITbCfl B CJieHYK)IUHX 

npenejiax: 

MOHOcyjib(J)onpoH3BO,aHbie (})opMyji I, II - ot 0 w 99%, npenMymecTBeHHo 50-99%: 

- HHcyjib(|)onpoH3BOAHbie c})opMyji III, IV,V - ot 0 no 99%, npenMymecTBeHHo 50- 
99%: 

- TpHcy.ib(})onpoH3BoziHbie (})opMyji VI,VII - ot 0 no 30%, npenMymecTBeHHO 10- 
20%: 

- TeTpacyub(})onpoH3Bo ( aHbie 4>opMyjibi VIII - ot 0 no 20%, npenMymecTBeHHo 1- 
10%. 

14. JlHOTponHaa >KHnKOKpHCTajuiHHecKafl cncreMa no jik>6omv h3 n.n. 9-13. 
OTJinHaromaacfl TeM, hto nonojiHHTejibHO conep>KHT no KpaiiHen Mepe ojxuh 
BonopacTBopHMbiH opraHHHecKHH KpacHTejib h/hjih opraHHnecKoe coemiHeHne, cnocoGHbie 
ynacTBOBaTb b oopa30BaHHH enHHon jiHOTponHOH >KHnKOKpHCTajuiHHecKOH ciiCTeMbi c no 
KpaHHen Mepe ojhhm cyjib(J)onpoH3BOZiHbiM l,8-Ha(J)TOHjieH-r,2'-6eH3HMnzia30Jia <J>opMyji I- 
VIII. 

15. JlnoTponHaa acHnKOKpHCTajuinnecKafl cncreMa no jho6omv H3 n.n. 9-14. 
OTjiHnaiomaflCfl TeM, hto conep>KHT no KpaHHen Mepe jxbb. coennHeHH* H3 pana I - VIII h/hjih 
no KpaHHen Mepe jxbsl coenHHeHna, no KpaHHen Mepe o^hoh (J)opMyjibi I - VIII c, no KpaHHen 

Mepe, JXByMft pa3:iHHHbIMH 3aMeCTHTeJlHMH. 

16. AHH30TponHa^ njieHKa, conep^amaa HHnnBnnyajibHbie cyjib(J)onpoH3BO,aHbie 1,8- 
Ha^TOHjieH-r^'-oeHSHMH^ojia no Jiio6oMy H3 n.n. 1-8, h/hjih cMecn 3thx coennHeHHn. 

17. AHH30TponHan njieHKa no n.16, OTJinnaiomaflCH TeM, hto nonojiHHTejibHo 
conep>KHT hhoh opraHHHecKHH KpacHTejib h/hjih opraHHnecKoe coennHeHne. .'v "'''"> ^ 

18. AHH30TponHa« njieHKa no JiK)6oMy H3 n.n. 16-17, OTJinnaiomaHCfl TeM, hto 
nojiyneHa nyTeM HaHeceHna ^KHnKOKpHCTajiJinnecKon cncTCMbi no JifoooMy H3 nyHKTOB 
4)opMyjibi 9- 15 Ha nonJio>KKy, opneHTnpyiomero B03nencTBHfl h cyuiKH. 

19. AHH30TponHaa njieHKa no jno6oMy H3 n.n. 16 - 18, OTHHHafomanca TeM, hto 
HBJiaeTCH, no KpaHHen Mepe, HacTHH Hq KpncTarmnHecKOH. f/ 

20. AHH30TponHaa njieHKa no jno6oMy H3 n.n. 16 - 19, OTjinHaiomaaca TeM, hto 
MaTepnan nueHKH conep>KHT no KpanHen Mepe nBa coenHHeHna H 3 pana I - VIII h/hjih no 
KpanHen Mepe nBa coennHeHna, no KpaHHen Mepe ohhoh 4>opMyjiw I - VIII c, no KpaHHen 
Mepe, AsyMfl pa3JiHHHbiMH 3aMecTHTejmMH. 

21. AHH30TponHaa njieHKa no jno6oMy H3 n.n. 16-20, OTJinHaiomaacfl TeM, hto 

^BJi^eTCH ztByjiynenpejioMjigiomeH njieHKOH. [Jot - <4? 

- [g. - r j 
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22. AHH30TponHaa njieHKa no jiio6oMy H3 n.n. 16-20, OTjiHnaioma^cH tcm, hto 
flBjmeTca nojiapioyiomeH iuichkoh. f&j&fc-^p^) 
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Our. 36 



Pe*epax 



HacTOfiuiee H3o5p?i?KHe othqchtcs k opranHHecKQfi xhmkk, s mscthocth k c-HHTPsy 

GyjIfc*OnpOM3BQZIHfcI>: rffWpOUHKJIHMeCKHX COMHHSHKH, K K nOJiyHCHHK) QnTHMCCKH 
fljjjpnjnnnHHX HOKpHTMH H?. !!>: OCKQ5?. 

Sass-ieHb! cynb*onpoH35GJ3Koe ! ^-Ha^TQH.ieH- 1 \2'-6e»3HMHJi23C.na 
rrpysrypHQii $opv?y/iH: 



rr 
i 




rue n = in p«sa 1,2,3,4 

m, z = "3 pKua 0, 1, 1, 3, 4, npviHSM m+z+n < 10 

X, Y = m psas CH 3 , G2H5, QCH3, OG2H5; CI, Br, OH, ISH2 

M - npOTHSOKQH 

j . KOJJKHeCTBQ npQTKBOKQHQB B MOJISKyJIS KpaSHTSJIS, B TQM HUGHS, H 

npo6HQs, npH ycsiQsm npHmmemaQcni qzhqvq npoTHBQHQHft kpcko-ibkhm MOJWKy.iaM; 
b ejiynae r>l upotkbokohw &toryr 5wrb pas.iHHHbis, enQSQ&Hbie k oSpasQsaHme 

JJKOTPQnKOH 3KK2KOHpH<^aJ|J!HMegi?nfi rh a3 fe!. 3ftHS.ie»KWe BQffllHHWIHH npeilHa3HaMCHHfe!, 5 

HaexHQCTH, mm nonrwnm onnwecKH H30Tpon«bix mm asKwrpenHHx, no kpskhsk wepe, 

M3CTHHHQ KPHPTS-I-IK^KKX H-ISHQK. T3KJKS npfiJBlOJKSHW HflKOKPHCTS-l-l K1SGKHS CHfiTOMW 
Ha ocHORe sadBjieHHWX-coenHHeHHBH aHHSOTPOnMwe nji§HKw, 



